Legionella-induced acute lung injury in the setting of hyperoxia: protective role of tumour necrosis factor-alpha.
Among the main characteristics of Legionella pneumophila pneumonia are acute lung injury and severe hypoxemia. Although high oxygen supplementation is a valuable supportive therapy in these patients, oxygen itself is known to be a risk factor for acute lung injury. The effects of hyperoxia on lung injury of mice with Legionella pneumonia were examined. Hyperoxia treatment reduced survival of the infected mice in an oxygen concentration- and exposure time-dependent manner. The enhanced lethality was associated with an increase in total lung weight and apoptosis markers, but not with bacterial burden in the lungs. Hyperoxia decreased the levels of the antioxidant glutathione (GSH) in infected lungs. Exogenous tumour necrosis factor-alpha (TNF-alpha) improved the survival of infected mice kept under hyperoxia. TNF-alpha effects were associated with restoration of total lung weight and histone DNA and GSH levels on day 2, whereas the lung bacterial burden did not differ significantly. Moreover, upregulation of GSH by TNF-alpha was observed in the lungs of mice without infection. These results demonstrate that hyperoxia exacerbates L. pneumophila pneumonia. The data suggest that TNF-alpha may be a potential therapeutic candidate for these individuals, not only through modulating host antibacterial systems, but also by mediating induction of the antioxidant GSH.